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(54) Jar can for secondary battery 

(57) A jar can (3) is termed by deep-drawing a clad 
material prepared by bonding an aluminum sheet (17) 
and an iron sheet (1 8) to each other. A nickel layer (1 9b) 
is formed between the iron sheet (18) and the aluminum 



sheet (17). Another nickel layer (19a) is formed on an- 
other surface of the iron sheet (18). Thus, a lightweight 
jar can for a secondary battery having high rigidity Is ob- 
tained. 
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gasket 10. a washer 12 and a frame body 14 are provS above h! 17"' ^' ^ ^" '-"'^""9 P'-te 

frin^rai™ -e, sheet. ,n order .0 cope w«h recer,1 we,H. 

[0005] A second exemplary conventionaUar can for .n 1 T °' ^ ^'""^'"""^ developed. 
Open No. 6-52842 (1994) islw described Re,: 

side surfaces 52 and 55 and an open upper end ^' ^^'^ angular ,ar can 51 has wider and narrower 

£0007] However, the aforementioned conventional ia cans 3 «nH ^^^^ces 55. 

[0008] The first exemplary jar can 13 shown in Figs 5B and 5C cor^^ "^^ P"'''^"^- 
negative electrode active material and an electrolytf Pressure fs aontTf ' T""' « 
surfaces of the jar can 13 due to generation of qas resumnn T t '"^ '° ^^^^ ^'de and bottom 

trolyte or electrochemical reaction in charging oftL bat 1 .T' ,7 T^'" ""'""^ '"^^^^'^'^ 'he elec 
[0009] At this time, wider side surfaces of the ilr r«n 7^ ^'""^ °* electrodes 7 and 11 . 

compared with narrower side surfaces. There ore 'he width o7LT' ''^""'^ P^^^^^^e as 

rom to ,0 1 in a portion causing swelling deform^ion of e^h widr.idrT' °' '^^^ reduces 

[0010] In general, an aluminum killed steel s^Te rSPOF m=, , f "^^^^ ^'9- 7- 

as a nickel-plated steel sheet which is app, ed Jo a S can ^sTpce mlt Th'^' ^'^""^^^^) ^^P'^V^^ 

Of about 20000 kgf/mm2. Therefore, the aforemen ioned swSSnTd.l ^ '""''^"'y '^^^^ ^°""9'^ "^^^ulus 

by setting the thickness of the SPCE materlalSout 0 4^ '^^ ^"^^^^^^^ « ^Pecfic range 

.3. Con:;rnUrtr~ ^-ty Of the SPCE mater., is about 

leading to a problem in weight « 10 40 /o of the total weight of a batte^r to which the same is applied 

PL.:S%"|4^^^^^^^^^^^^^ o-er to reduce the weight of the jar can.' 

|on of the thickness of the SPCE material is sSed that ^e we^^^^^ ^""^^^ ^^^uc- 

[0013] On the other hand, the Young's modulu^S a Soi 17? k ^ ''^ ^^^"ced. 

7000 kgf/mma This value is about 1/3 of thafoJ the SPcfmaTet ""'"""'^ °' ^" «"°y ^^out 

irke in the same thickness as the SPCE nSi^uTZZT^m^^^^ ^ 'V^" '^^"^ ^'"^'"""^ °^ '^e 

exceed the specific range. ' ^"^^"'^9 deformation of the jar can further increases to 

I"::; ofr;^r?ant:r • "e^er^^^^^^ r r - -wove, the 

further, the volume In the jar can is reduced J^^^sthecr^^^^^^^^^^ '"f'l''^ outer dimensions unchanged, 

reduced. ^^P^^^'^V of a battery to which the jar can Is applied may be 

[rrrse^:r~ 

above, in case Of molding s'uch'^all can pr^^ed X^^^^^^^^ 

by deep drawing in general, however, material sheets ZZo lZr7T '^^'"^ different thicknesses 

wider and narrower side surfaces are required Therifo^elL'S^r^ thicknesses corresponding to the 

can cannot be economically obtained therefore, the cost for the matenal sheets is so increased that the jar 
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is to provide a lightweight jar can for a secor^dary battery having high rigidity, which can suppress swelling deformation 

toX^'-yi: p^re^reml is directed to a bottomed jar can for a secondary battery, which comprises a firs.^yer 
nclud ng a sheet of aluminum or an aluminum alloy and a second layer including a sheet of .ron or a ferrous aHoy 
0019 According to this structure, the first layer reduces the weight the jar can for a secondary battery and the 
lecond layer aSs high rigidity for suppressing swelling deformation. Consequently obtained .s a hghtweight ,ar can 
for a secondary battery having high rigidity 

r00201 Preferably, the second layer is formed on each side of the first layer. .. . , , „„„,h„noH 

0021 In this case, flexural rigidity per constant weight of the jar can for a secondary batte^ ,s most strenglhened 
Sue to the formation of the second layer on each side of the first layer, since iron or the hke forming the second layer 
has a higher Young's modulus as compared with aluminum or the like forming the first layer. 
r00221 Alternatively, the first layer is preferably formed on each side of the second layer 

0023 in this case the second layer containing iron or a ferrous alloy keeps the rigidity of the ,ar can for a seconctery 
K and the first ayer containing aluminum or an aluminum alloy formed on each side of the second layer reduces 
SS weiqht o^^^J e jar can for a secondary battery. When the first layer is arranged inside the lar can for a secondary 
battr^ i^is poss bie to effectively assign the first layer to a positive electrode side ot « '"^.um seconda^ b^ry 
employing an electrolyte which is not corrosion-resistant. When the first layer is arranged ou'^'de the jar can or a 
I^onS battery, on the other hand, the jar can for a secondary battery can be readily assembled by laser welding 

lOO^Ar Preferably, the jar can for a secondary battery includes at least two clad units each formed by a set of the first 

t^^ir-n' hTcase, the first and second layers are properly combined with each other by ""'^^'^^ 
Se^ onse to the use of the jar can. Consequently obtained is a desired jar can for a seconda^^ battery making the best 

. ^oo2e;rfir~-r:rd^ 

and each clad unit formed by the set of the first and second layers is at least 0.1 mm and not more than 1 .2 mm in 

the first and second layers are not more than 0.05 mm in thickness, the manufacturing cost is so increased 
Se jar can for a secondary batteiy is unpractical in cost. Further it is difficult to work or handle the , a can for a 
secondary battery in this case. If the first and second layers are in excess of 0.6 mm '" thickness, on the othe hand^ 
, Ic^t to ensure an effective internal volume as well as a volume energy density oftheattery and me ,ar can is 
unpractical. Therefore, the proper thickness of the clad unit is at least 0.1 mm and not rnore than 1.2 mm. 
ro0281 Preferably a nickel-plated layer is formed on at least one surface of the second layer. 
S rn Sase bonding strength'between the second layer and another layer coming into contact wrth the same 

is stabilized and adhesion strength of the overall bonded surfaces is homogenized. 
r00301 Further preferably, the nickel-plated layer is at least 3 Jim and not more than 5 Jim in thickness. 

S K t^e nickel-plated layer is smaller than 3 ^m in thickness, pin holes or the like are so readily caused n the 
Sel plld!ayer tha^ corrosion resistance may be deteriorated. It the nickel-plated layer is larger than 5 ^m in thick- 
ness cS^^heS hand, the cost for nickel plating is increased to disadvantageous^ f\Z:T:Z7uT^^^^^ 
[003^] Preferably, the jar can for a secondary battery has athird layer containing nickel between the first and second 

K'^rthrcre'ihe Sing strength between the first and second layers Is highly and stably m«. 
0034 Preferably he third layer is a nickel-plated layer of at least 3 ^m and not more than 5 ^lm 'n thickness 
K ?he corrosion resi^^^ is deteriorated if the nickel-plated layer is smaller than 3 ^m in thickness, while the 
45 manufacturing cost is increased if the nickel-plated layer is larger than 5 pm in thickness. 

m0361 Further preferably, the jar can for a secondary battery has a substantially prismatic outer shape. 

E in thiscase the secondary battery can be efficiently stored in a limited space of a portable apparatus orthe like. 

^he o^e oi'^^^^ 

apparent from the following detailed description of the present invention when taken in conjunction with the accompa 
50 nying drawings, provided by way of example. 

FiQ 1 A is a top plan view of a jar can for a secondary battery according to an embodiment of the present invention. 
Fig: IB is a sectional view of a side portion thereof. Fig. 1C is a sectional view of another side portion, and Fig. 
ID is an enlarged sectional view ot a part A shown in Fig. 1C; 
55 Fig. 2 is a perspective view ot the jar can shown in Figs. 1 A to 1 D; 

Fig. 3 is an enlarged view ot a part B shown in Fig. 2; 
FiQ 4 is an enlarged view ot a part C shown in Fig. 2; 

Fig". 5A is a top plan view ot a nickel-hydrogen storage battery employing a conventional jar can. F.g. 5B is a 
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sectional view of a side portion thereof, and Fig. 5C is a sectional view of another side portion 

ng. 6 IS a perspective view showing another conventional jar can and 

Frg. 7 is a sectional view showing swelling deformation of the jar can shown in Figs. 5A to 5C. 

1SL«?^ present invention provides a jar can for a sealed secondary battery prepared from a clad (bonded) material ^ 
!rt or"aC " ^ °' - - aluminum a.liy and a^heet S 

S, '° e^iPloy-^ent of the aluminum/iron clad in place of the alternative of the sheet of aluminum or an * 
a uminum alloy or the sheet of iron or a ferrous alloy, it is possible to provide an arbitrary iar can n^ak^nTZ t^Z 
Of excellent characteristics of the sheets of aluminum or an aluminum alloy and^^o^a ferroratC bl s^^^^^ 
thicknesses and the materials in optimum combination in response to the use of th^ji can Thel c^^^^^^ 
-ncreased .n thickness in consideration of the strength if the same is prepared from only an aluminuTma^rri^ 
he weight of the jar can cannot be readily reduced due to limitation in molding on reduction of theTckness if hi sTr^e 

;oZhTsrp;o;,rs.^'^^^°"^'""^^^^^ 

^^11 '^"^.^^^^^ °' aluminum or an aluminum alloy forming the alumlnumAron clad mainly contributes to weiaht 
reduction of the ,ar can, and has excellent moldabllity for deep drawing or the like. Such a mater^ can be preDared 
from pure aluminum (No. 1000 level under JIS) or an aluminum alloy (No. 3000, 4000 or 5000 tevel unL^^^^^ 
response to the use of the jar can. and is economically obtainable at a low cost ^ 

Snh?L?" It ^T' °' °' ^ alloy forming the aluminum/iron clad mainly contributes to 

h^gh gidtyofthejarcan.lnot 

resulting from the low Young's modulus of aluminum with a relatively small thickness. In general tS Sl^iS cTn be 
nTmTa" raln^^ aTaTw^ ''''' °^ ^ ^'^'"'^^ ^ ^^^^ 

f^1Lr!!Il".r''l"T''T °! '^^^'^ ""^ aluminum/iron clad Is not particularly limited, a clad unit consistinq of 

h^l T ^'""""""^ «^^"=t"^al "nit- Alternatively the cted un rSav 

ry^VstcUTjitrrhTh^.'""""^^ 

!esn2.i„l'^'' °' '° M '""^ ^^"^^'^ °' ^"^ ^'"'"'""'^ °' '^"^ jar can on the inner and outer sides of the battery 
JJ^nirtf 'i VT'' V° ^""'"'""'^^ '^'P^'' '° an electrolyte in high reliability dufto presence 

o froTS 1 ' ""^ '^^^ ^ '^'^^"^^^ - a surface (inner surface^of the shee' 

of iron, sirnilarly to the case of employing a conventional nickel-plated steel sheet. Since the aluminum sheeHs Dosi 

ooil'l c'ase f"' '"T I " '° "^'^"^ ^^^^'^'^'^ ''^^ --all jar can by laser weS or ,he1 e ' 

[0045] In case of forming the sheets of aluminum and iron of the jar can on the inner and outer sides of the batten/ 

roL'vS' °" 'r^' " " corrosion-resistant with respet to the eleSe e^ 

.7on r?i. a positK^e electrode side of a lithium seconda^ batteiy, for example. In such a clad struc ure St ihe 
iror^ Sheet is provided on the outer side of the jar can. further, the jar can is hard to damage and excellenrin duSi itv 
While inexpensive caulking or the like can be provided for assembling of the overall jar can 

0046] Even It the jar can of this structure is applied to an alkali storage battery, for example and the temoerature 
esumoTf tK°"I.?? ''k "^'""""^ *° «'e-trochemical reaction or the lik^ in charging thereo bendTn'g S^^^^ 
Ite S« the difference between the thermal expansion coefficients of aluminum and iron causes s ress dXrmhq 

o;the;rc:n '""''^■''""'^'"'''^'^^^^ 

[0047] Whether the jar can has a two layers, three layers or more layers, the basic physical and mechanical orooeriies 
hereo substantially coincide with values calculated by mixed rules wJh the properties and thicknesses oHhe resoect ive 
ayers forming the aluminum^ron clad. Assuming that p represents speciSc gravity, o rep events tens^s^^^^^^^^^^ 
represents a modulus of longitudinal elasticity (Young's modulus), t represents a sheet ^hickneL c'^pr^S the 
aluminum/iron clad and n represents the material forming each layer, the foltowing equatbns are obtained 



Pc =It„p„/t. 
Oc =Zt„p„/t. 
lEc=Zt„E„/t. 



liTZl i* " f '° '° ^^^^ values by selecting the materials for and the thicknesses 

of the sheets of aluminum and iron and arbitrarily combining the same with each other. micKnesses 
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r0048] When the aluminum/iron clad has three layers of iron, aluminum or iron or more layers and the .ron layers 
E a Ser Young's modulus are formed on the inner and outer sides of the batte^r. rt .s possible to max.m.2e the 
SZal riflSrper constant weight of the jar can. This effect can be attained since the flexural r.gid-ty of the alum.nunr,/ 
lircfad SaLly depends on the Young's modulus on Its surfaces. Thus, a lightweight jar can having h.gh ng.d.ty 

?0049; ° ThTS In tor a 'secondary battery according to the present invention includes that formed with a nickel- 
Dlated layer a least on one outer surface thereof. This nickel-plated layer is preferably at least 3 jxm and not rnore than 
5 'r^Sk^^^^^^^^^^^ the nickel-plated layer is smaller than 3 ^m in thickness, pin holes or the like are -/eadHy caused 
in the nickel-plated layer that the corrosion resistance may be deteriorated. If the nickel-plated.^yer ,s larger than 5 
|.m in thickness, on the other hand, the cost is disadvantageously increased due to costly n,ckel plafng. although no 

'S^:^^^^^ 'ayer as an intermediate layer on the bonding interface between the sheets 
of aluminum and iron of the jar can formed by the aluminum-iron clad having two or more layers, in order to highly 
m^Sn the bond ng strength between the sheets of aluminum and iron. On the bonded surfaces of the sheets of 
^um num and iron, mutual diffusion of atoms is suppressed in bonding since a coat or a P^^^^f^^^' V''' thl T.ndino 
Of iran or the like is present on the surface of iron or the like. If no intermediate layer .s present, therefore, the bonding 
*5trenath mav be reduced or rendered heterogeneous. ..... ^ . 

0051] r'onsideration of the aforementioned points, the aluminum/iron clad including the mckeMa ted layer as an 
ntermediate layer is prepared by fom^ing the nickel-plated layer on the surface of aluminum and/or that of ron before 
bonrg and thereafL bonding the sheets of aluminum and iron to each other. Therefore, the bonding strength be- 
twee^the sheets of aluminum and iron is stable and the adhesion strength on the bonding interface o^he al"m>n^^^ 
Sad is entirely homogenized. This is inferred because an oxide layer on the nickel surface is not sufficiently st ong 
In^otterSn Of this, a commercially available nickel-plated steel sheet or the like can be employed as the matenal 
fnr the aluminum-lron clad, for example. ^ , . . . 

2S OO52I This nickel-plated layer is properly at least 3 ^m and not more than 5 ^m in thickness. As hereinabove de^ 
scribed the corrosion resistance is deteriorated if the nickel-plated layer is smaller than 3 ^un .n thickness, wh^e the 
mrnufaciuring cost is increased if the nickel-plated layer is larger than 5 ^m in thickness. The sheets o aluminum and 
^on forming the aluminum-iron clad are preferably in the range of at least 0.05 mm and not more than 0.6 mm in 
NckneTs respectively If the sheets of aluminum and iron are less than 0.05 mm in thickness, the matenal cost s so 

Tre IcttalS oted when the sheets of iron and aluminum are at least 0.05 mm in thickness. If the sheets of a um.num 
and^;rn ar^n excess of 0.6 mm in thickness, on the other hand, it is difficult to ensure an effect.,e internal volume 
as well as a volume energy density of the battery and the jar can is unpractical. .or^^ 
S Therefore, the tc^al thickness of the aluminum/iron clad is p 
35 0054 A bittery ar can (jar can) 3 for a secondary battery according to an embodiment of the present '"vention is 
Tw descled wYref ereice to Figs. 1 A to 1 D, 2, 3 and 4 and Table 1 . Figs. 1 A to 1 C show an "PPer surface and 
sections of a prismatic sealed nickel-hydrogen storage battery 1 . Fig. 1 D is an enlarged view of a part A shown n Rg^ 
1 C Fig 2 shSws the appearance of the jar can 3 shown in Figs. 1 A to 1 D. Figs. 3 and 4 are enlarged views of parts 

.0 rooss ' rpTrficuS^^h^Tl'Taluminum and a sheet 18 of iron are fom,ed on outer and inner side surfaces of 
he can 3 respect vely A nickel layer 19a is formed on an inner surface of the iron sheet 18. Another nicke layer 
19bTs f"Ld beCn tt iron sheet'l8 and the aluminum sheet 17. In Examples described below, various matenals 
and thicknesses are applied to such sheets 17 and 18 of aluminum and iron as shown in Tablet. 
m056 Referring to Rgs. 1 A to 1C. components other than the jar can 3 are identical in structure to those of the 

« S nickef-hydrogen storage battery 1 shown in Figs. 5A to 5C described with reference tc. the pnor art, and hence 
identical members are denoted by the same reference numerals, to omit redundant description. 
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(Example 1) 

[0057] Referring to Example No. 1 in Table 1, a clad sheet of 100 by 100 mm having a thickness of 0.4 mm was 
preSed by diffusion-bonding a pure aluminum sheet (corresponding to A1 050 under JIS) of 0.3 mm m th.ckness and 
5 an aluminum killed steel sheet of about 0.1 mm in thickness, having nickel-plated layers of about 4 urn .n th.ckness on 
both surfaces, to each Other. . . ^ . u ^#-1-7 

[00581 This clad sheet was deep-drawn for preparing a prismatic jar can for a nickel-hydrogen storage battery of 1 7 
■ mm in width. 48 mm in height and 6 mm In thickness (1 7 by 48 by 6 mm) with the pure aluminum sheet and the a "m.num 
killed steel sheet provided on outer and inner sides of the battery respectively The clad sheet was so excellently deep- 
10 drawn that no defect such as cracking, creasing or peeling was recognized thereon. 

[00591 The weight of this jar can was about 3.3 g. It means that the weight was reduced by about 49 % as compared 
with a conventional jar can of 6.5 g in weight employing a nickel-plated steel sheet of 0.4 mm in thickness. 
[0060] AS Shown in Figs. 1 A to 1 C, the jar can 3 storing a positive electrode 7, a negative electrode 1 , a separator 
9 and an electrolyte (not shown) serving as generators was connected with a battery terminal through a lead wire, and 
thereafter a lid provided with a valve element 4 was mounted by laser welding for preparing a completely sea ed 
secondary battery. In this case, the jar can occupied about 26 % of the total weight of the secondary battery. Thus, the 
weight of the jar can was remarkably reduced as compared with that of a conventional ]ar can employing a nickel- 
plated steel sheet occupying about 40 % of the total thickness of a battery, to reduce the weight of the secondary 

ro?6lT ^ThJ weight energy density of the secondary battery employing this jar can was 50 Wh/kg. It means that the 
weigh energy density was improved by about 20 % as compared Wrth that of 42 Wh/kg of the conventional bat ery 
However the thickness of the jar can was set at 0.4 mm similarly to that of the conventional one. Thus, it was impossible 

to improve an effective internal volume of the jar can and the volume energy density , . ^ ^ 

[00621 The characteristics of the secondary battery to which this jar can was applied were evaluated and corr^pared 
with those of a conventional battery. Charge/discharge characteristics, life and preservat^lity of the secondaj battery 
were substantially equivalent to those of the conventional battery. Further, swelling and deformation o the jar can 
resulting from increase of the internal pressure of the battery in charging were evaluated, to observe swelling on wider 
s^e surfaces of the jar can when the internal pressure was about 5 kg/crn^. However, this swelling was smaller than 
an abnormal level of 0.5 mm and caused no problem in practice. 

(Example 2) 

[00631 Referring to Example No. 2 in Table 1 , a clad sheet of 100 by 100 mm having a thickness of 0.6 mrri was 
S^^pared by dIsL-bonding a sheet of an aluminum alloy (corresponding to A3003 under JIS) of 0.45 mm in thickness 
and an alurriinum killed steel sheet of 0.1 5 mm in thickness, having nickel-plated layers of about 4 ^tm ,n mean thickness 

on both surfaces, to each other. „ 

[0064] This clad sheet was deep-drawn for preparing a prismatic jar can for a lithium ion storage battery of 40 by 48 
by 8 mm with the aluminum alloy sheet and the aluminum killed steel sheet provided on outer and 
battery respectively The clad sheet was so excellently deep<.rawn that neither cracking, creasing, peeling nor remark- 
able damage of the nickel-plated layers was recognized thereon. The weight of this jar can was 9.3 g. It means that 
fhi wtght was reduced by about 23 % with respect to the weight of about 12 g in a conventional jar can employing a 

So65l''tlW was provided on this jar can by caulking and pressure was intentionally applied to the interior of the jar 
can Siich was brought into a sealed state, for evaluating swelling and deformation thereof. Swelling was obsen/ed on 
wideTsIde surfaces of the jar can when the internal pressure thereof was about 5 kg/mm^. However, this swelling was 
smaller than an abnormal level of 0.5 mm and caused no problem in practice. 

006^ Generators were stored in the jar can for preparing a completely sealed lithium ^^^J^l^'^f^^J^^^^^^^^ 
Lracteristics of the batteryto which the jar can was applied wereevaluatedand compared with those ofaconv^^^^^^^ 

batterCharge/discharge characteristics, life and preservability of the battery were substantially equivalent to those 

SO of the conventional battery. ^ , _ o oh^ot of an 

[0067] For the purpose of comparison, on the other hand, another jar can was prepared °"'y.^ °' ^" 
ilumTnum alloy (corresponding to A3003 under JIS), as shown on the row of No. 14 in Table 1. This jar can was 
e e^^a'y connected with a positive electrode. Due to the exclusN^e employment of the alu,T,inum alby. this ,ar can 
wS further reduced in weight as compared with the aforementioned jar can employing the alummumyiron clad sheet 
ss or the conventional jar can employing a nickel-plated steel sheet. ^, ^ . i.,..^=<=o in itc 

[0068] However, wider side surfaces of this jar can remarkably swelled undoubtedly due to P^^^^^"^!,'"'^^^^^/^ "' ^ 
nterior and it has been recognized that the jar can employing only an aluminum alloy sheet is disadvantageous in 
pTessu'eresista^^^^^^^^ 
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S?ho.ls'oMh: rl ' ' Zr"" •'^^^ ' " "-kel-p.a.ed layers are smaller han aTm WckTess' 



(Examples 3 to 12) 



[0071] Jar cans were prepared under conditions shown in the rows of Nos 3 to 1 2 in T^^hio i ^nH . 

he jar can was smaller than an abnormal level of 0.5 mm and caused no problem in pSice ^ ' °' 

\'cco7dinTtorh^" r " ^^^"^^ ^^^^^^ ^ P-^'- efreclfve^'reJnLuoTur- "^^^ 
[0073] According to the present invention, swelling deformation of wider side surfaces of a iar can resultina Unn. 

== 
Sle^Sdl^^^^^^ 

moT.r"lTr '""'^ ^" ^PP--'"« storing the same ^ 

[0075] Although the present Invention has been described and illustrated in detail it is clearlv undPr^tnnH fho. .k 
same ,s by way of illustration and example only and is not to be taken by wa^of nmiL?ion thr^pi^and sc^orS h^ 
present invention being limited only by the terms of the appended claims. ^ ^ °' '"^ 

Craims 

1 . A bottomed jar can (3) for a secondary battery, comprising: 

a first layer (17) including a sheet of aluminum or an aluminum alloy and 
a second layer (18) including a sheet of iron or a ferrous alloy 

2. A jar can in accordance with claim 1 , 

wherein said second layer (18) is formed on each side of said first layer (17). 

3. A jar can in accordance with claim 1 , 

wherein said first layer (17) is formed on each side of said second layer (18). 



45 4. 



s^f;?ai;firsT^^^^^^^^^^^^ — « - - ^-^d umts each formed by a 

5. A jar can in accordance with any one of the preceding claims, wherein said first layer (1 7) and said second laver 
said first layer (1 7) and said second layer (18) is at least 0.1 mm and not more than 1 .2 mm in thickness. 

^' nn'tn^" i" accordance with any one of the preceding claims, wherein a nickel-plated layer (19a 19b) is formed 
on at least one surface of said second layer (18). ' 

7. A jar can in accordance with claim 6. 

Wherein said nickel-plated layer (1 9a, 1 9b) is at least 3 ^xm and not more than 5 jim in thickness. 

8. A jar can in accordance with any one of the preceding claims, further comprising a third layer (1 9a. 1 9b) containing 



BNSOOCID: <EP_0899799A2J_> 



8 



10 



EP 0 899 799 A2 

nickel between said first layer (17) and said second layer (18) as an intermediate layer. 
10. A jar can in accordance with any one of the preceding claims, having a substantially prismatic outer shape. 
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